It seems important to find out whether the well-known impairment of growth due to vitamin A deficiency is caused directly by a decrease in appetite and food consumption, such as seems to be the case in thiamine deficiency, or whether a failure in the utilization of the food consumed is not the first symptom. Since few, if any, studies have been made on the symptomatology of vitamin A deficiency with "synthetic rations," we have used a complete "synthetic" ration in the present study. Such a diet is much more uniform and reproducible than is the usual yeast-containing ration.
It seems important to find out whether the well-known impairment of growth due to vitamin A deficiency is caused directly by a decrease in appetite and food consumption, such as seems to be the case in thiamine deficiency, or whether a failure in the utilization of the food consumed is not the first symptom.
A measurement of the gross efficiency of growth is a classical method to determine this, gross efficiency being defined as energy output (new tissues) -1 It can be expressed in calories per energy input (aliments ingested) -calorie, or in grams per calorie, or in grams per gram. In this study we have expressed our results in grams of weight gained per gram of ration eaten, as we are most interested in relative efficiencies.
Since few, if any, studies have been made on the symptomatology of vitamin A deficiency with "synthetic rations," we have used a complete "synthetic" ration in the present study. Such a diet is much more uniform and reproducible than is the usual yeast-containing ration. Each kilo of diet contained the following vitamin supplement: a-tocopherol 100 mg., riboflavin 5 mg., 2-methyl-naphthaquinone 5 mg., viosterol 0.1 mg., thiamine 5 mg., pyridoxine 5 mg., nicotinic acid 50 mg., pantothenic acid 50 mg., biotin 0.5 mg., folic acid 0.5 mg., inositol 100 mg., para-aminobenzoic acid 100 mg. In addition, the controls received 1200 I.U. of vitamin A every 8 days.
This simple, easily reproducible diet allows for excellent growth; for example, 4 control males gained an average of 249 gm., in the 30-day period from weaning, 2 of them attaining and maintaining for at least a week a rate of growth of 75 gm., per week. The experimental groups were divided as follows: 4 males and 4 females were kept as controls, while 10 males and 10 females were made deficient in vitamin A.
The experiment covered a period of 30 days, which began 2 days after weaning of the rats (to allow for acclimatization to the new diet). At the end of this period all animals on the deficient diet manifested signs of advanced deficiency. Their growth had stopped and almost all of them were exhibiting severe weight losses.
The food intake of the animals was recorded daily, and thev were weighed every 4 days until the first evidence of deficiency appeared, and from then on, every day.
Results and discussion In table 1 standard deviations are included so as to demonstrate clearly the excellent agreement between figures pertaining to animals of the same class, sex, and age.
The break in the relative efficiency rates of utilization between A deficient animals and their controls occurs for the males after about 10 to 14 days; for the females it is not very definite until the 24th day. The following results are apparent on consideration of Fig. 1: 1. The decrease in the gross efficiency of growth is a much earlier symptom of deficiency than are any of the classical "observable" symptoms. It allows characterization of vitamin A deficiency several days before the first deficiency symptom described by the USP vitamin A bio-assay.
2. There is a difference between the behavior of males and females made deficient in vitamin A as regards their growth-efficiency curve. The differences between the ordinates of these curves and of the control curves give a physiological measurement of the depletion of vitamin A. 
